Freeze-fracture and cytochemistry study of the interaction between Leishmania mexicana amazonensis and macrophages.
The process of interaction between macrophages and promastigote and amastigote forms of Leishmania mexicana amazonensis was analyzed using freeze fracture and cytochemistry. The promastigotes inside endocytic vacuoles of macrophages presented an altered distribution of intramembranous particles and a wavy aspect of the plasma membrane. However, amastigotes did not show such alterations. The membrane alterations are probably caused by intracellular cell lysis of the promastigotes by the macrophages. An accumulation of intramembranous particles was seen in the plasma membrane of amastigote forms in the area of adhesion to the macrophages. The parasitophorous vacuole membrane had intramembranous particles randomly distributed. The enzyme activity of Mg++-ATPase, 5'-nucleotidase and NAD(P)H-oxidase was cytochemically detected, at the ultrastructural level, in normal mouse peritoneal macrophages and in macrophages infected with Leishmania mexicana amazonensis. Mg++-ATPase and 5'-nucleotidase are uniformly distributed throughout the macrophage's plasma membrane but were not detected in the membrane lining endocytic vacuoles containing ingested parasites (parasitophorous vacuole). NAD(P)H-oxidase activity was seen in those portions of the macrophage's plasma membrane which enter in direct contact with parasites and also in association with the membrane of the parasitophorous vacuole. The amount of reaction product, indicative of NAD(P)H-oxidase activity, was larger in macrophages which interacted with the promastigote than in those which interacted with the amastigote form of L. mexicana amazonensis. Concanavalin A binding sites and anionic sites of the macrophage's surface, labeled before the interaction, are not interiorized together with the parasites, however, are observed in endocytic vacuoles which do not contain parasites.